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In the title compound, C23H27N3O4, the dihydropyridine ring 
adopts a ' B conformation. Intramolecular C— H- ■ O 
contacts occur. In the crystal, N— H- ■ O and N— H- ■ -N 
hydrogen bonds and C— H- ■ N contacts connect the mol- 
ecules into strands along the a-axis direction. 

Related literature 

For background to the biological and pharmaceutical impor- 
tance of dihydropyridine compounds, see: Stout & Meyers 
(1982); Vijesh et al. (2011); Boecker & Guengerich (1986); Vo 
et al. (1995). For puckering analysis, see: Cremer & Pople 
(1975); Boeyens (1978). For graph-set analysis of hydrogen 
bonds, see: Etter et al. (1990); Bernstein et al. (1995). 



b = 10.8253 (3) A 
c = 11.3702 (3) A 
a = 91.021 (1)° 
P = 91.922 (1)° 
y = 93.445 (1)° 
V = 1045.02 (5) A 3 

Data collection 

Bruker APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2008) 
= 0.969, T max = 0.986 

Refinement 

R[F 2 > 2a(F 2 )} = 0.041 

wR(F 2 ) = 0.113 

S = 1.05 

4983 reflections 

284 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Z = 2 

Mo Ka radiation 

= 0.09 mm~' 
T = 200 K 

0.36 x 0.31 x 0.16 mm 



18073 measured reflections 
4983 independent reflections 
4313 reflections with / > 2o(I) 
R nl = 0.017 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.33 e A~ 3 

Ap mi „ = -0.21 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


N11-H11B---N21' 


0.890 (17) 


2.200 (17) 


3.0352 (14) 


156.2 (14) 


N22-H22- ■ -03" 


0.892 (17) 


2.066 (17) 


2.9580 (13) 


178.6 (15) 


C2-H2B- ■ N21"' 


0.98 


2.52 


3.4223 (16) 


153 


C36-H36-01 


0.95 


2.30 


3.2428 (17) 


173 


Symmetry codes: (i) — x 


+ 1.-V + 1.- 


-z + 1; (ii) x + 1. y, 


z; (iii) x — 1, y, z. 





Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT 
(Bruker, 2010); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 2012) and Mercury (Macrae et al., 2008); soft- 
ware used to prepare material for publication: SHELXL97 and 
PLATON (Spek, 2009). 

AMI is thankful to the Board of Research in Nuclear 
Sciences, Government of India for the Young Scientist award 
and also thanks the Vision Group on Science & Technology, 
Government of Karnataka, India for the Best Research Paper 
award. 
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Experimental 

Crystal data 

C23H 27 N 3 C>4 Triclinic, PI 

M r = 409.48 a = 8.5905 (2) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5264). 



References 

Bernstein, J., Davis, R. E., Shimoni, L. & Chang, N.-L. (1995). Angew. Chem. 

Int. Ed. Engl 34, 1555-1573. 
Boecker, R. H. & Guengerich, F. P. (1986). /. Med. Chem. 29, 1596-1603. 
Boeyens, J. C. A. (1978). J. Cryst. Mol. Struct. 8, 317-320. 
Bruker (2008). SADABS. Bruker AXS Inc., Madison, Wisconsin, USA. 
Bruker (2010). APEX2 and SAINT. Bruker AXS Inc., Madison, Wisconsin, 

USA. 

Cremer, D. & Pople. J. A. (1975). J. Am. Chem. Soc. 97, 1354-1358. 

Etter, M. C, MacDonald, J. C. & Bernstein, J. (1990). Acta Cryst. B46, 256-262. 

Farrugia, L. J. (2012). J. Appl. Cryst. 45, 849-854. 

Macrae, C. E, Bruno, I. X, Chisholm, J. A., Edgington, P. R., McCabe, P., 
Pidcock, E., Rodriguez-Monge, L., Taylor, R., van de Streek, J. & Wood, 
P. A. (2008). J. Appl. Cryst. 41, 466-470. 

Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 

Spek, A. L. (2009). Acta Cryst. D65, 148-155. 

Stout, D. M. & Meyers, A. I. (1982). Chem. Rev. 82, 223-243. 



Acta Cryst. (2012). E68, o3269-o3270 



doi:1 0. 1 1 07/S1 60053681 2044649 



Islor et al. o3269 



organic compounds 



Vijesh, A. M, Isloor, A. M., Peethambar, S. K., Shivananda, K. N., Arulmoli, Vo, D., Matowe, W. C, Ramesh, M., Iqbal, N., Wolowyk, M. W., Howlett, S. E. 
T., Nishitha, A. & Isloor, N. A. (2011). Eur. J. Med. Chem. 46, 5591-5597. & Knaus, E. E. (1995). J. Med. Chem. 38, 2851-2859. 



O3270 Islor eta/. • C 23 H 27 N 3 04 



Acta Cryst. (2012). E68, o3269-o3270 



supplementary materials 



supplementary materials 

Acta Cryst. (2012). E68, o3269-o3270 [doi:10.1107/S1600536812044649] 

Diethyl 2,6-dimethyl-4-[5-(4-methylphenyl)-1 H-pyrazol-4-yl]-1 ,4-dihydro- 
pyridine-3,5-dicarboxylate 

Arun M. Islor, Shridhar Mallacli, Sandeep Telkar, Thomas Gerber, Eric Hosten and Richard Betz 
Comment 

The 1 ,4-dihydropyridine scaffold (DHP) represents a heterocyclic unit of remarkable pharmacological activity (Stout & 
Meyers, 1982) and is found to exhibit various biological activities (Vijesh et al, 2011). Several DHP-inspired compounds 
are already used clinically as calcium channel blockers for the treatment of cardiovascular diseases, such as Nifedipine 
and Nitrendipine - used for the treatment of hypertension and angina pectoris -, Nisoldipine - a potent vasodilator - and 
Nimodipine - selective agent for targeting cerebral vasculature - to name but a few (Boecker & Guengerich, 1986). A 
number of DHP derivatives are discussed as potential drugs for the treatment of congestive heart failure (Vo et al, 1995). 
Motivated by the promising pharmaceutical activities of 1,4-dihydropyridines, the title compound was synthesized to 
study its crystal structure. 

The molecule is a pyrazole derivative featuring a phenyl as well as a dihydropyridine-derived substituent. While the 
small puckering amplitude precludes a conformational analysis of the five-membered heterocycle, the dihyropyridine ring 
adopts a >A B ( NU CU i?) conformation (Cremer & Pople, 1975; Boeyens, 1978). The least-squares planes defined by the 
intracyclic atoms of the phenyl group as well as the five-membered heterocycle, respectively, enclose an angle of 
33.03 (7) °. The plane defined by the atoms of the dihydropyridine core is almost planar (r.m.s. of all fitted atoms = 
0.1726 A), with the flap carbon atom and the nitrogen atom deviating most from the plane by 0.270 (1) A and 0.199 (1) 
A, respectively (Fig. 1). 

In the crystal, classical intermolecular hydrogen bonds of the N— H— N as well as the N-H—O type are present. 
Furthermore, C— H— N contacts and C-H—O contacts whose range falls by more than 0. 1 A below the sum of van-der- 
Waals radii of the corresponding atoms are observed. The C-H— N contacts are supported by one of the hydrogen atoms 
of a methyl group directly bonded to the dihydropyridine ring and one of the nitrogen atoms of the pyrazole moiety. The 
intramolecular C-H— O contact is apparent between one of the hydrogen atoms of the phenyl group in ortho position to 
the pyrazole ring and one of the sp 1 hybridized oxygen atoms. Metrical parameters as well as information about the 
symmetry of these contacts are summarized in Table 1. In total, the C— H— N contacts as well as the N-H— O-type 
hydrogen bonds form antidromic chains of molecules that are extended to strands along the crystallographic a axis by the 
N-H— N-type hydrogen bonds. In terms of graph-set analysis (Etter et al, 1990; Bernstein et al, 1995), the descriptor for 
the classical hydrogen bonds is C'i(8)7? 2 2(16) on the unary level. The C-H supported contacts necessitate a S(9)d(8) 
descriptor on the same level. The shortest intercentroid distance between two aromatic systems was measured at 
4.7738 (8) A (Fig. 2). 

The packing of the title compound in the crystal structure is shown in Figure 3. 
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Experimental 

3-(4-methylphenyl)-l//-pyrazole-4-carbaldehyde(0.187 g, 1.0 mmol), ethylacetoacetate (0.26 g, 2.0 mmol) and 
ammonium acetate (0.092 g, 1.2 mmol) in ethanol (7 ml) were refluxed in an oil bath for 5 h. After completion of the 
reaction, the mixture was concentrated and poured into crushed ice. The precipitated product was filtered and washed 
with water. The resulting solid was recrystallized from ethanohwater (v:v = 1:1), yield: 0.33 g (80.68%). 

Refinement 

Carbon-bound H atoms were placed in calculated positions (C-H 0.95 A for aromatic carbon atoms, C-H 0.99 A for 
methylene groups and C-H 1 .00 A for the methine group) and were included in the refinement in the riding model 
approximation, with (/(H) set to 1.2(7 eq (C). The H atoms of the methyl groups were allowed to rotate with a fixed angle 
around the C-C bond to best fit the experimental electron density (HFIX 137 in the SHELX program suite (Sheldrick, 
2008), with (7(H) set to 1 .5 U eq (C). Both nitrogen-bound H atoms were located on a difference Fourier map and refined 
freely. 

Computing details 

Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT (Bruker, 2010); data reduction: SAINT (Bruker, 2010); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012) and Mercury (Macrae et ah, 2008); software used to 
prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound, with atom labels and anisotropic displacement ellipsoids (drawn at 50% 
probability level). 
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Figure 2 

Intermolecular contacts, viewed along [0 10]. For reasons of clarity, only a selection of contacts is shown. Blue dashed 
lines indicate classical hydrogen bonds of the N-H-0 type, green dashed lines denote C-H---N contacts. Symmetry 
operators: l x - 1, y, z; " x + l,y,z. 
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Figure 3 

Molecular packing of the title compound, viewed along [-1 0 0] (anisotropic displacement ellipsoids drawn at 50% 
probability level). 

Diethyl 2,6-dimethyl-4-[5-(4-methylphenyl)-1H-pyrazol-4-yl]- 1,4-dihydropyridine-3,5-dicarboxylate 



Crystal data 

C23H27N3O4 
Mr = 409.48 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.5905 (2) A 
b= 10.8253 (3) A 
c= 11.3702 (3) A 
a = 91.021 (1)° 
0= 97.922 (1)° 
y = 93.445 (1)° 
V= 1045.02 (5) A 3 



Z=2 

P(000) = 436 

D x = 1.301 MgrrT 3 

Melting point = 471^173 K 

Mo radiation, 1 = 0.71073 A 

Cell parameters from 9960 reflections 

(9 = 2.7-28.3° 

fi = 0.09 mm-' 

r=200K 

Block, yellow 

0.36 x 0.31 x 0.16 mm 
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Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
T mm = 0.969, r max = 0.986 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RIF 2 > 2o-( J F 2 )] = 0.041 

wR(F 2 ) = 0.113 

S = 1.05 

4983 reflections 

284 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



18073 measured reflections 
4983 independent reflections 
43 13 reflections with / > 2<j(7) 
tf ht = 0.017 

#max = 28.0°, d m in = 2.4° 
A = —11^-11 

/fc = -14_>14 
/ = -15— 14 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[o\F 2 ) + (0.0515P) 2 + 0.4147P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 0.33 e A" 3 
A/w = -0.21 e A" 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


J I *IT7 


01 


0.45908 (13) 


0.00208 (9) 


0.66938 (10) 


0.0463 (3) 


02 


0.25873 (11) 


-0.00254 (8) 


0.52185 (9) 


0.0327 (2) 


03 


0.15357 (10) 


0.44024 (9) 


0.88752 (8) 


0.0317(2) 


04 


0.37379 (10) 


0.34282 (9) 


0.94459 (8) 


0.0304 (2) 


Nil 


0.25151 (12) 


0.37638 (9) 


0.53483 (9) 


0.0245 (2) 


hub 


0.2162(19) 


0.4218(15) 


0.4735 (15) 


0.034 (4)* 


N21 


0.76600 (12) 


0.46269 (10) 


0.68190(10) 


0.0280 (2) 


N22 


0.82226 (12) 


0.39623 (9) 


0.77631 (9) 


0.0242 (2) 


H22 


0.923 (2) 


0.4087 (15) 


0.8088 (14) 


0.033 (4)* 


CI 


0.24030 (17) 


0.21083 (13) 


0.38718 (11) 


0.0343 (3) 


H1A 


0.1319 


0.1744 


0.3764 


0.051* 


H1B 


0.3115 


0.1484 


0.3679 


0.051* 


H1C 


0.2478 


0.2810 


0.3345 


0.051* 


C2 


0.15003 (15) 


0.53629 (12) 


0.64804 (12) 


0.0297 (3) 


H2A 


0.1726 


0.5759 


0.7273 


0.045* 


H2B 


0.0363 


0.5174 


0.6282 


0.045* 


H2C 


0.1865 


0.5924 


0.5894 


0.045* 


C3 


0.36694 (14) 


0.05624(11) 


0.60280(11) 


0.0266 (2) 


C4 


0.25461 (18) 


-0.13674(12) 


0.51954(14) 


0.0362 (3) 


H4A 


0.2425 


-0.1689 


0.5990 


0.043* 


H4B 


0.3530 


-0.1658 


0.4957 


0.043* 


C5 


0.11687 (18) 


-0.17966(13) 


0.43120(14) 


0.0403 (3) 


H5A 


0.0216 


-0.1448 


0.4528 


0.060* 


H5B 


0.1041 


-0.2702 


0.4305 


0.060* 


H5C 


0.1342 


-0.1521 


0.3521 


0.060* 
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Co 


A ^HAHH /10\ 

0.26466 (13) 


0.38529 (11) 


A O/TOAA /1 1 \ 

0.86200 (11) 


A AO 1 H 

0.0237 (2) 




C7 


0.35707 (17) 


A ")/"OA/1 f 1 f~\ 

0.36804 (16) 


1.06793 (12) 


A AT TO /")\ 

0.0378 (3) 




H7A 


A O C /"O 

0.2562 


A ") O A/"" 

0.3296 


1.0866 


A A A C sk 

0.045* 




T_T"7D 

rl Id 


A o con 

0.3J59 


A A CO A 

0.4j84 


1.053 / 


A A/1 C* 




Co 


a /inioo /ir\\ 

0.49288 (19) 


A 1 1 one { \ H\ 

0.31395 (17) 


1 1 /i no /n\ 

1.14178 (13) 


A f\A A / A\ 

0.0443 (4) 




H8A 


0.4903 


0.3340 


1.2258 


0.066* 




H8B 


A C A 1 O 

0.5918 


A O A OH 

0.3486 


1 1 1 O yl 

1.1184 


A A/" z' ± 

0.066* 




H8C 


(J. 45:0 


0.2238 


1 1 1 A -1 

1.1294 


0.066^ 




C9 


A AAA /I 1 /1 A\ 

0.90941 (19) 


-0.02184 (15) 


1 1 O yl O A / 1 /I \ 

1.18484 (14) 


A A/111 / A\ 

0.0431 (4) 




H9A 


a oao i 
0.8981 


A A 1 1 "7 

0.U13 / 


1.2629 


0.065^ 




t inn 

H9b 


1.0204 


— U.0360 


1 ion 
1.181 / 


0.065^ 




H9C 


0.5465 


A 1 AAT 

—0.1 00/ 


1.1 /19 


0.065^ 




CI 1 


A /I 1 ill /i i\ 
0.41 J /J (12) 


A OCAOA /I A\ 

0. 25920 (10) 


A nioo /I A\ 
0. /2388 (10) 


0.0203 (2) 




TJ 1 1 

HI 1 


a /i 1 
U.4153 


a 1 non 
0.1989 


A Tone 

0. /895 


A AO /I * 

0.024* 




C12 


0.35319 (13) 


A1A111 / 1 1 \ 

0.19111 (11) 


A £f\£ A^) { 1 A\ 

0.60642 (10) 


0.0226 (2) 




y-ll T 

C13 


A O O C O f / 1 ,1 \ 

0.28586 (14) 


0.25489 (11) 


0.5 1391 (11) 


A AO /I /I /1\ 

0.0244 (2) 




C14 


U.ZJJOJ (13) 


0.41559 (11) 


A /T/I/TOO /I 1 \ 

0.64O5O (11) 


A AOOO ZO\ 

0.0225 (2) 




C15 


0.29660 (13) 


0.35556 (10) 


A HA IOC /I A\ 

0. /4185 (10) 


A AO 1 A ZO\ 

0.0210 (2) 




C21 


0.5 / /Z / (13) 


A 1 O 1 CA / 1 A^ 

0.32139 (10) 


0. 11 /5 1 (10) 


A AO 1 1 ZO\ 

0.0211 (2) 




C22 


A £. 1 O AjC / 1 A \ 

0.61806 (14) 


A A 1 Tlf / 1 1\ 

0.41725 (12) 


0.65375 (11) 


A AO HZ /I \ 

0.0265 (3) 




rizzA 


a CAH"l 

0.j4 15 


A A A 

0.44oj 


A f AAn 

0. 1)902 


A ATO* 

0.032* 




C23 


A T l /I O O /I 1\ 

0.71422 (13) 


A 11 A11 /1 A\ 

0.31013 (10) 


0.80674 (10) 


A AO 1 A ZO\ 

0.0214 (2) 




C31 


0. /5666 (13) 


0.22 /62 (11) 


A AAC O A ( 1 A\ 

0.90584 (10) 


A AOI 1 ZO\ 

0.0231 (2) 




C32 


0.5oo03 (1j) 


A l/TOA/l /I 0\ 

0.26594 (12) 


1.002/9 (11) 


0.0282 (3) 




H32 


A A A O A 

0.9084 


0.3523 


1 A AT /I 

1.0074 


A A1 /I * 

0.034* 




C33 


A A 1 1 AO / 1 C\ 

0.91302 (16) 


A 1 OO A A /I 1\ 

0.18844 (13) 


1 AAO/CO / 1 0\ 

1.09262 (12) 


A AIOT /"3\ 

0.032 / (3) 




njj 


U./Ooj 


0 91 77 

U.Z 1 / / 


1 1 ^1°. 

1.1 J / o 


U.UJ7 




C34 


0.85291 (15) 


0.06632 (13) 


1.08966 (12) 


0.0321 (3) 




C35 


0.74117(17) 


0.02728 (13) 


0.99461 (13) 


0.0357 (3) 




H35 


0.6959 


-0.0551 


0.9921 


0.043* 




C36 


0.69364 (15) 


0.10560(12) 


0.90293 (12) 


0.0311 (3) 




H36 


0.6180 


0.0760 


0.8381 


0.037* 




Atomic displacement parameters (A 2 ) 








U n 




IP 


01 


0.0470 (6) 0.0281 (5) 


0.0564 (7) 


0.0101 (4) 


-0.0218(5) 


-0.0044 (5) 


02 


0.0351 (5) 0.0228 (4) 


0.0369 (5) 


0.0006 (4) 


-0.0064 (4) 


-0.0024 (4) 


03 


0.0226 (4) 0.0383 (5) 


0.0348 (5) 


0.0059 (4) 


0.0047 (4) 


-0.0034 (4) 


04 


0.0269 (4) 0.0430 (5) 


0.0215 (4) 


0.0090 (4) 


0.0015 (3) 


-0.0001 (4) 


Nil 


0.0230 (5) 0.0253 (5) 


0.0242 (5) 


0.0011 (4) 


-0.0010 (4) 


0.0067 (4) 


N21 


0.0209 (5) 0.0310 (5) 


0.0316(5) 


0.0012 (4) 


0.0004 (4) 


0.0109 (4) 


N22 


0.0178 (5) 0.0265 (5) 


0.0273 (5) 


0.0015 (4) 


-0.0012 (4) 


0.0056 (4) 


CI 


0.0409 (7) 0.0360 (7) 


0.0239 (6) 


-0.0007 (6) 


-0.0016 (5) 


0.0017 (5) 


C2 


0.0244 (6) 0.0273 (6) 


0.0373 (7) 


0.0063 (5) 


0.0012 (5) 


0.0064 (5) 


C3 


0.0243 (6) 0.0256 (6) 


0.0292 (6) 


0.0018 (4) 


0.0018(5) 


-0.0019 (5) 


C4 


0.0398 (7) 0.0222 (6) 


0.0439 (8) 


0.0016(5) 


-0.0033 (6) 


-0.0025 (5) 


C5 


0.0424 (8) 0.0287 (7) 


0.0462 (8) 


-0.0004 (6) 


-0.0042 (6) 


-0.0033 (6) 


C6 


0.0189 (5) 0.0236 (5) 


0.0277 (6) 


-0.0015 (4) 


0.0016 (4) 


0.0002 (4) 


C7 


0.0341 (7) 0.0567 (9) 


0.0229 (6) 


0.0055 (6) 


0.0049 (5) 


-0.0031 (6) 
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Co 


0.0413 (8) 


A f\£. A O / 1 A\ 

0.0642 (10) 


A A1 C C /'7\ 

0.0255 (7) 


A AA1 £1 fH\ 

0.0036 (7) 


A A AO C { £L\ 

— 0.0025 (6) 


A AAAT 

0.0007 (6) 


C9 


A A /I AO ZO\ 

0.0408 (8) 


A f\AHO /A\ 

0.0478 (9) 


A A A A A ZO\ 

0.0400 (8) 


A A A A C SH\ 

0.0045 (7) 


A AAA1 ( C\ 

0.0001 (6) 


A AO 1 O fH\ 

0.0213 (7) 


Cll 


AA1 /f A 

0.0176 (5) 


a 1 o /r \ 

0.0212 (5) 


A AO 1 /C \ 

0.0216 (5) 


A A A 1 £. / A\ 

0.0016 (4) 


A AAA/1 t A\ 

0.0004 (4) 


A A AO A { A \ 

0.0029 (4) 


C12 


0.0199 (5) 


a (inn /c\ 

0.0229 (5) 


A AO A C /C\ 

0.0245 (5) 


A A A AO ( A\ 

-0.0003 (4) 


A AAO O / A \ 

0.0022 (4) 


A A AAA / A\ 

0.0000 (4) 


C13 


0.0209 (5) 


0.0265 (6) 


A AO /I O 

0.0248 (6) 


A A AO C { A \ 

—0.0025 (4) 


A A A 1 O f A\ 

O.OOIj (4) 


A AA 1 O / A\ 

0.0012 (4) 


C14 


A A 1 C O /C\ 

0.0158 (5) 


A ATI A / C \ 

0.0230 (5) 


A AOO*7 /zCA 

0.0287 (6) 


A AAAO /A\ 

-0.0008 (4) 


A AA 1 A S A\ 

0.0010 (4) 


A A AO 1 { A \ 

0.0031 (4) 


C15 


0.0164 (5) 


A fll 1 O /C\ 

0.0212 (5) 


A AO C1 /C\ 

0.0251 (5) 


A AAAO i A \ 

0.0002 (4) 


A AA1ZT / A\ 

0.0016 (4) 


A A A 11 i A \ 

0.0017 (4) 


/~>o 1 
C21 


A A 1 Ol /f\ 

O.Olsz (5) 


A All /I /C\ 

0.0224 (5) 


0.022J (5) 


A AA1 1 / A\ 

0.00J1 (4) 


A AAA"? /A\ 

0.0007 (4) 


A A A 1 A / A \ 

0.0019 (4) 


C22 


A A 1 AC f Z\ 

0.019j (j) 


0.0304 (6) 


A AOO*7 
0.02ft / (6) 


A AAO A (A \ 

0.0020 (4) 


A AAA/: f A\ 

— 0.0006 (4 J 


A AAOA /C\ 

0.00o9 (5 J 


C23 


A A 1 OO /C\ 

0.0188 (5) 


0.0221 (5) 


0.0229 (5) 


A AA1 1 / A\ 

0.0031 (4) 


A A A 1 O / A \ 

0.0012 (4) 


A A AAA { A\ 

0.0009 (4) 


C31 


a nine /c\ 
0.0195 (5) 


0.0258 (6) 


0.0239 (5) 


0.0046 (4) 


A AA1 1 t A\ 

0.0011 (4) 


A AAQ 1 { A\ 

0.0033 (4) 


C32 


0.0265 (6) 


0.0293 (6) 


0.0272 (6) 


-0.0008 (5) 


-0.0008 (5) 


0.0033 (5) 


C33 


0.0287 (6) 


0.0409 (7) 


0.0262 (6) 


0.0007 (5) 


-0.0047 (5) 


0.0060 (5) 


C34 


0.0272 (6) 


0.0384 (7) 


0.0311 (6) 


0.0052 (5) 


0.0023 (5) 


0.0127 (5) 


C35 


0.0344 (7) 


0.0284 (6) 


0.0419 (8) 


-0.0012 (5) 


-0.0030 (6) 


0.0101 (6) 


C36 


0.0275 (6) 


0.0286 (6) 


0.0339 (7) 


0.0007 (5) 


-0.0070 (5) 


0.0045 (5) 



Geometric parameters (A, °) 


01— C3 


1.2041 (16) 


C7— H7A 


0.9900 


02— C3 


1.3373 (15) 


C7— H7B 


0.9900 


02— C4 


1.4508 (15) 


C8— H8A 


0.9800 


03— C6 


1.2195 (15) 


C8— H8B 


0.9800 


04— C6 


1.3403 (14) 


C8— H8C 


0.9800 


04— C7 


1.4521 (15) 


C9— C34 


1.5050(18) 


Nil— C14 


1.3785 (16) 


C9— H9A 


0.9800 


Nil— C13 


1.3886(16) 


C9— H9B 


0.9800 


Nil— HUB 


0.890(17) 


C9— H9C 


0.9800 


N21— C22 


1.3292 (15) 


Cll— C21 


1.5167(15) 


N21— N22 


1.3527 (14) 


Cll— C15 


1.5223 (15) 


N22— C23 


1.3586 (15) 


Cll— C12 


1.5247 (15) 


N22— H22 


0.892 (17) 


Cll— HI 1 


1.0000 


CI— C13 


1.5015 (17) 


C12— C13 


1.3505 (16) 


CI— H1A 


0.9800 


C14— C15 


1.3559 (16) 


CI— H1B 


0.9800 


C21— C23 


1.3926 (15) 


CI— H1C 


0.9800 


C21— C22 


1.4029(16) 


C2— C14 


1.4977(16) 


C22— H22A 


0.9500 


C2— H2A 


0.9800 


C23— C31 


1.4704 (15) 


C2— H2B 


0.9800 


C31— C32 


1.3945 (17) 


C2— H2C 


0.9800 


C31— C36 


1.3952 (17) 


C3— C12 


1.4720(16) 


C32— C33 


1.3877 (17) 


C4— C5 


1.488 (2) 


C32— H32 


0.9500 


C4— H4A 


0.9900 


C33— C34 


1.388 (2) 


C4— H4B 


0.9900 


C33— H33 


0.9500 


C5— H5A 


0.9800 


C34— C35 


1.3845 (19) 


C5— H5B 


0.9800 


C35— C36 


1.3885 (18) 


C5— H5C 


0.9800 


C35— H35 


0.9500 


C6— C15 


1.4641 (16) 


C36— H36 


0.9500 


C7— C8 


1.496 (2) 







Acta Cryst. (2012). E68, o3269-o3270 



sup-8 



supplementary materials 



p o p /I 

C3 — 1)2 — C4 


116.55 (1U) 


Co — (J4 — C7 


1 1 /T n a ( 1 a\ 

116.94 (1U) 


p 1 ,1 xtii 1 

Cl4 — Nil — Cl3 


1^1 >1 /T / 1 A\ 

121.46 (10) 


1 /I TVT11 TT1 in 

C14 — Nil — HUB 


i n -7 /i a\ 

117.7 (10) 


r~\ i'* XT 1 1 TT11 Ti 

C13 — Nil — HUB 


1 19.0 (10) 


C22 — N21 — N22 


103.83 (9) 


N21 — N22 — C23 


112.96 (10) 


N21 — N22 — H22 


119.8 (10) 


r • ~) o XTT1 nil 

Czj — Nzz — Hzz 


127.1 (10) 


C13 — CI — H1A 


109.5 


rii 1 p | iti n 

C13 — CI — H1B 


1 AA C 

109.5 


T T 1 A f~~* 1 T T 1 T> 

H1A — CI — H1B 


109.5 


p 1 o rii TT1/" 1 

C13 — CI — H1C 


109.5 


TT1A P 1 iti p 

H1A — CI — H1C 


1 AA C 

109.5 


T T 1 T"» /"< 1 T T 1 /~1 

HIB — CI — HIC 


109.5 


p 1 ^ /~1 f"» TT1 A 

C 1 4 — C2 — H2 A 


109.5 


C14 — C2 — HzB 


109.5 


H2A — Cz — H2B 


109.5 


C 1 4 — C2 — H2 C 


109.5 


Hz A — Cz — HzC 


1 AA C 

109.5 


HzB — Cz — HzC 


1 An c 

109.5 


Ol — C3 — 02 


122.52 (11) 


Ol — C3 — Cl2 


124.48 (11) 


VO p <■) p -1 

02 — C3 — C12 


1 1 1 O O / 1 A\ 

112.88 (10) 


Oz — C4 — C5 


106.23 (11) 


02 — C4 — H4A 


110.5 


f • r p a T T /I A 

C5 — C4 — H4A 


110.5 


/"vl /"i /] TT/1T") 

Oz — C4 — H4B 


1 1 A C 

110.5 


C 5 — C4 — H4B 


1 1 A C 

110.5 


T T /I A P /I TT/IT1 

H4A — C4 — H4B 


108.7 


C4 — C5 — H5A 


109.5 


f • a p r T TCT) 

C4 — C5 — H5B 


1 An c 

109.5 


H5A — C5 — H5B 


1 An c 
109.5 


C4 — C5 — H5C 


109.5 


TTf A PC TTf/n 

H5A — C5 — H5C 


1 AA C 

109.5 


H5B — C5 — H5C 


1 AA C 

109.5 


pi O P/T /""\ /I 

(J 3 — Co — 04 


lzz.45 (11) 


/™\0 P /" p 1 C 

03 — Co — C15 


126.12 (11) 


04 — C6 — C15 


111 A *W / 1 A\ 

111.42 (10) 


r\A r^n po 

04 — C7 — Co 


1 A/^ TA /1 1 \ 

106.79 (11) 


p. /I f~^H T T*7 A 

04 — C7 — H7A 


1 1 A A 

110.4 


PO /"in in * 

Co — C7 — H7A 


110.4 


04 — C7 — H7B 


110.4 


C8— C7— H7B 


110.4 


H7A— C7— H7B 


108.6 


C7 — C8 — H8A 


109.5 


C7— C8— H8B 


109.5 


H8A — C8 — H8B 


109.5 


C7— C8— H8C 


109.5 



a / < (\ TTA A 

C34 — C9 — H9A 


109.5 


C34 — C9 — H9B 


109.5 


TTA A i~^C\ TTAT1 

H9A — C9 — H9B 


1 AA C 

109.5 


C34 — C9 — H9C 


1 AA C 

109.5 


H9A — C9 — H9C 


109.5 


linn f f'\ TTAZ~1 

H9B — C9 — H9C 


109.5 


C21 — Cll — C15 


1 A A O "7 / A \ 

109.87 (9) 


L21 — Cll — C12 


1 1 o n /a\ 

113.53 (9) 


C15 — Cll — Clz 


1 A/T /n\ 

106.87 (9) 


/~" ^ 1 /" 1 -i T T 1 1 

C2l — Cll — Hll 


108.8 


/"<1C /- < 1 1 TT11 

Cl5 — Cll — Hll 


1 AO O 

108.8 


/~" 1 ^ P 11 T T 1 1 

Cl2 — Cll — Hll 


108.8 


C13 — C12 — C3 


in /re /11\ 

123.65 (11) 


PIO /"< | P11 

C13 — C12 — Cll 


1 1 A AO / 1 A \ 

119.48 (10) 


C3 — Cl2 — Cll 


1 1 X DO / 1 A\ 

1 16.82 (10) 


P 1 ^ P 1 O XT 1 1 

C12 — C13 — Nil 


110 1/t /11\ 

118.14 (11) 


pi i pi i pi 

C12 — C13 — CI 


no c\a /11\ 

128.04 (11) 


XT 1 1 P 1 ") P 1 

Nil — C13 — CI 


110 Ol /I 1\ 

113.82 (11) 


/"< 1 C 1/1 X T 1 1 

Cl5 — Cl4 — Nil 


1 1 r> a r / 1 i\\ 

1 18.45 (10) 


P 1 C P 1 /I P 1 

C15 — C14 — C2 


1 f> *1 AC /11\ 

127.45 (11) 


XT 11 p 1 /] pn 

Nil — C14 — Cz 


11/1 A A ( 1 A\ 

114. U4 (1U) 


P1/1 / < i r - p/' 

C14 — C15 — C6 


i r\ i O O / 1 A\ 

121.38 (10) 


Cl4 — Cl5 — Cll 


1 1 r> OA /1 A\ 

1 18.89 (10) 


C6 — Cl5 — Cll 


1 1 a r ^ /i /-\ \ 

1 19.52 (10) 


PH p-» 1 p^n 

C23 — C2 1 — C22 


1 AO O 1 / 1 A\ 

103.87 (10) 


C23 — C21 — Cll 


1 O A T 1 / 1 A\ 

130.71 (10) 


C22 — C21 — Cll 


125.13 (10) 


\Ti 1 PT"> P11 

N21 — C22 — C21 


1 1 O AO / 1 A \ 

1 1 3.03 (10) 


XT'! 1 /~*^>^> TM1 A 

Nil — C22 — H22 A 


123.5 


C2 1 — C22 — H22A 


123.5 


XT'Ni PT) P^ 1 

N22 — C23 — C2 1 


1 A/" OA /1 A\ 

106.30 (10) 


XT^i PT) P") 1 

N22 — C23 — C3 1 


1 ^ A 1 -O / 1 A \ 

120.22 (10) 


P^ 1 PT) P") 1 

C21 — C23 — C31 


100 /IT /I 1\ 

133.47 (11) 


C32 — C3l — C36 


110 S l\ /11\ 

1 18.69 (11) 


POI POI P^O 

C32 — C3 1 — C23 


120.25 (11) 


Pi/' P"11 P-^O 

C36 — C3l — C23 


121.01 (ll) 


POO piT^ P")1 

C33 — C32 — C31 


1 ^ A A/" /1 ^\ 

120.06 (12) 


POO PO^l TTT> 

C33 — C32 — H32 


120.0 


POI PO^ TTOO 

C31 — C32 — H32 


120.0 


POI POO PO A 

C32 — C33 — C34 


121.70 (12) 


POI POO TTOO 

C32 — C33 — H33 


119.2 


O A /"I O O TTOO 

C34 — C33 — H33 


119.2 


P O C P O /I P o o 

C35 — C34 — C33 


i n T) /io\ 

1 17.73 (12) 


C35 — C34 — C9 


HA OA /10\ 

120.89 (13) 


C33— C34— C9 


121.37(13) 


C34— C35— C36 


121.64(13) 


C34— C35— H35 


119.2 


C36— C35— H35 


119.2 


C35— C36— C31 


120.15 (12) 
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H8A — C8 — H8C 
H8B— C8— H8C 



109.5 
109.5 



C35— C36— H36 
C31— C36— H36 



119.9 
119.9 



C22— N21— N22— C23 
C4— 02— C3— 01 
C4— 02— C3— C12 
C3— 02— C4— C5 
C7— 04— C6— 03 
C7— 04— C6— C15 
C6— 04— C7— C8 

01— C3— CI 2— C13 

02— C3— CI 2— C13 

01— C3— CI 2— Cll 

02— C3— CI 2— Cll 
C21— Cll— C12— C13 
C15— Cll— C12— C13 
C21— Cll— C12— C3 
C15— Cll— C12— C3 
C3— CI 2— CI 3— Nil 
Cll— C12— C13— Nil 
C3— CI 2— CI 3— CI 
Cll— C12— C13— CI 
C14— Nil— C13— C12 
C14— Nil— C13— CI 
C13— Nil— C14— C15 
C13— Nil— C14— C2 
Nil— C14— C15— C6 
C2— CI 4— CI 5— C6 
Nil— C14— C15— Cll 
C2— CI 4— CI 5— Cll 

03— C6— CI 5— C14 

04— C6— CI 5— C14 

03— C6— CI 5— Cll 

04— C6— CI 5— Cll 



0.64 (14) 

I. 44(19) 
-174.64(11) 
174.86 (12) 
-1.67(18) 
179.04(11) 
-179.02(12) 
159.81 (14) 
-24.20 (17) 
-22.62 (18) 
153.37 (10) 
-83.11 (13) 
38.18 (14) 
99.21 (12) 
-139.50(10) 
167.37 (11) 
-10.14(16) 
-12.1 (2) 
170.34(11) 
-22.13 (16) 
157.45 (11) 
20.38 (16) 
-162.15 (10) 
-171.78 (10) 

II. 14(18) 
13.47(15) 
-163.61 (11) 
21.00(18) 
-159.74(11) 
-164.28 (11) 
14.98 (14) 



C21— Cll— C15— C14 
C12— Cll— C15— C14 
C21— Cll— CI 5— C6 
C12— Cll— C15— C6 
CI 5— Cll— C21— C23 
C12— Cll— C21— C23 
CI 5— Cll— C21— C22 
C12— Cll— C21— C22 
N22— N2 1— C22— C2 1 
C23— C21— C22— N21 
Cll— C21— C22— N21 
N21— N22— C23— C21 
N21— N22— C23— C31 
C22— C2 1— C23— N22 
Cll— C21— C23— N22 
C22— C21— C23— C31 
Cll— C21— C23— C31 
N22— C23— C31— C32 
C21— C23— C31— C32 
N22— C23— C31— C36 
C21— C23— C31— C36 
C36— C31— C32— C33 
C23— C31— C32— C33 
C31— C32— C33— C34 
C32— C33— C34— C35 
C32— C33— C34— C9 
C33— C34— C35— C36 
C9— C34— C35— C36 
C34— C35— C36— C31 
C32— C31— C36— C35 
C23— C31— C36— C35 



83.76 (12) 
-39.82 (13) 
-91.09(12) 
145.33 (10) 
116.11 (13) 
-124.30 (13) 
-56.77 (15) 
62.82 (15) 
-0.49 (14) 
0.18 (14) 
174.63 (11) 
-0.54 (14) 
178.60 (10) 
0.21 (13) 
-173.80 (11) 
-178.77 (12) 
7.2 (2) 
32.05 (17) 
-149.08 (13) 
-145.42 (12) 
33.4 (2) 
1.51 (19) 
-176.02(11) 
-0.5 (2) 
-1.2 (2) 
177.43 (13) 
2.0 (2) 
-176.65 (14) 
-1.1(2) 
-0.75 (19) 
176.77 (12) 



Hydrogen-bond geometry (A, °) 



D—R-A 


D — H 


H-A 


D-A 


D— H-A 


Nil— H11S-N2P 


0.890 (17) 


2.200(17) 


3.0352 (14) 


156.2(14) 


N22— H22-03" 


0.892 (17) 


2.066 (17) 


2.9580 (13) 


178.6(15) 


C2— H2S-N21" 1 


0.98 


2.52 


3.4223 (16) 


153 


C36— H36-01 


0.95 


2.30 


3.2428 (17) 


173 



Symmetry codes: (i) -x+l, -y+\, -z+1; (\\)x+\,y, z; (iii) x-\,y, z. 
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